Objective: Examinations of the demands on public health workers after disaster exposure have been limited. Workers provide emergency care while simultaneously risking injury, damage to personal property, and threats to their own and their family's safety. We examined the disaster management experiences of 4323 Florida Department of Health workers 9 months after their response to 4 hurricanes and 1 tropical storm during a 7-week period in August and September of 2004. Methods: Participants completed a self-report questionnaire focused on work performance, mental and physical health, daily functioning, sleep disturbance, physiological arousal, and injury and work demand at the time of the hurricanes, and answered open-ended questions that described their experiences in more detail. Results: A qualitative analysis conducted from the write-in data yielded 4 domains: (1) 
E
ffective disaster management requires the coordinated efforts of public health care workers, disaster workers, and medical care providers. First responders are often exposed to occupational hazards as well as the disaster itself, with associated injury to self and/or family members, damage to personal property, or threat to safety, while providing emergency care to others. [1] [2] [3] [4] [5] Although public health workers are often deployed from locations outside the disaster area, those who reside in a community that has been affected by a catastrophic event face both life and work demands in responding to the trauma. 6 Disaster response is provided primarily by professionals who are specifically trained for emergency situations; however, when resources are low, such as in the case of multiple disasters, nontraditional responders who may be less prepared are called on to intervene. 7 These responders participate in multiple aspects of recovery operations with little or no prior training. Such a situation was experienced by public health workers of the Florida Department of Health (FDOH) who were deployed to respond to 4 hurricanes (Charley, Frances, Ivan, and Jeanne) and 1 tropical storm (Bonnie) during a 7-week period in August and September of 2004. 8, 9 The impact of the hurricanes on lives and property was extensive, with 3119 deaths and approximately $66.7 billion in damage globally. 9 Disaster exposure has a significant impact on the mental health of experienced, traditional responders, and the cumulative effect of multiple exposures places disaster responders at increased risk of posttraumatic stress. Emergency services personnel experience high rates of acute stress disorder, posttraumatic stress disorder (PTSD), depression, and increased alcohol use. [10] [11] [12] [13] [14] It is expected that those who have not received the benefit of training and are thus less prepared to respond to traumatic events will suffer even more extensive negative psychological sequelae, and require particular attention. 15, 16 A mediating factor in trauma response is availability and level of support from others. Social support has been found to be a strong predictor for recovery from trauma, [17] [18] [19] [20] and a critical and defining characteristic of workplace communities for first-responder teams following a disaster. 21 In contrast, low levels of emotional support after exposure to a disaster is associated with negative psychological sequelae, including higher levels of depression, anxiety, posttraumatic stress symptoms, and total symptomatology. 22, 23 In the workplace, reassurance of worth and support from supervisors is associated with reduced stress and burnout in police officers and firefighters. 24, 25 Support from management also affects workers' physiological functioning. Employees of less supportive managers reported significantly less sleep and were more likely to experience 2 or more risk factors for cardiovascular disease (i.e., current smoking, obesity, hypertension, high total cholesterol, or presence of either diabetes diagnosis or high hemoglobin A 1c levels), as compared with employees who reported more support from their managers. 26 The rate of recovery from disaster exposure, or the time it takes to return to normal functioning, depends on a number of additional factors, including those related to the immediate environment and community. The extent of devastation, displacement of families, loss of employment, and lack of information regarding the length of time to rebuild contribute to problems with recovery. 27 Following Hurricane Katrina, 80% of first responders experienced extreme or irreparable damage to their homes, 28 with approximately 100 000 individuals still residing in trailers supplied by the Federal Emergency Management Agency 10 months after the hurricane. 28 Survivors of the 2004 Niigata-Chuetsu earthquake in Japan reported that psychological recovery was impaired by being with unfamiliar persons during the night after the earthquake, serious home damage, and living in a temporary shelter or relative's home and/or experiencing physical illness following the earthquake. 29 The 2004 Florida hurricanes provided an opportunity to examine the responses of FDOH personnel who were directly exposed to the disasters and expected to intervene and provide medical and functional support to the victims. In particular, we examined the impact of balancing home and work responsibilities, training for hurricane response role, and workplace support on public health workers' responses, and explored obstacles to recovery from disaster exposure.
METHODS

Participants and Procedures
In June 2005, approximately 9 months after the 2004 hurricane season and after obtaining institutional review board approval, FDOH employees were asked to report their hurricane work and personal experiences. Questionnaires included both quantitative and qualitative components. The qualitative component provided participants with the opportunity to describe in more detail their experience of the hurricanes. Focus groups were conducted to gain information used in the development of the qualitative component of the questionnaire.
Questionnaires and a project description were distributed to FDOH employees using personnel e-mail distribution lists. 
Measurements
The study questionnaires included self-report items that focused on work performance, mental and physical health, daily functioning, sleep disturbance, physiological arousal, and injury and work demand at the time of the hurricanes; these results have been reported previously. 6 Both versions A and B of the questionnaires also included 4 open-ended questions that provided participants with the opportunity to describe their experiences in more detail. These questions included the following:
1. Immediately prior to and during each hurricane, please describe how you dealt with work at your job, attended to needs of family members and neighbors, and prepared your home. 2. After each storm passed, please describe how you dealt with work at your job, attended to needs of family members and neighbors, and prepared your home. 3. Has anything positive come out of your hurricane experience? Please describe. 4. Please share any additional comments you might have.
Although disaster exposure has elicited particular patterns of response in previous research, these open-ended questions were designed to identify whether the challenges experienced by first responders in a disaster situation may be unique to this population, and whether particular elements of the experience may have contributed to their negative psychological response or resilience and recovery from the event.
To provide a context for each of the identified domains, response rates from related quantitative items that were included in both versions of the questionnaire were also presented (percents and number of participants). These rates were derived from single items scored yes or no or items scored on 5-point Likert scales.
Data Analysis
Four experienced researchers examined responses to the open-ended questions and established content domains. Each rater classified the responses under the domain that best represented its content. After classifying responses into categories, raters discussed the classifications and reached a consensus on categorization. A subset of responses was cross-rated to establish and maintain inter-rater reliability. Categories were grouped conceptually into the following 4 domains: (1) work/life balance; (2) extent and type of training for disaster response role; (3) workplace support; and (4) recovery. Domains have been illustrated with case material.
RESULTS
Work/Life Balance
A critical issue for FDOH workers was balancing work and life demands during and in the aftermath of exposure to the hurricanes. The majority of respondents (87%; N 5 3207) reported difficulty balancing the demands of home/family and work. In addition to the stressors experienced at work, respondents also experienced disruption to their home environment. About one-half of the respondents (47%; N 5 1914) reported that their homes were in the path of at least 2 storms. For 5% of the respondents (N 5 216), the storm damage to their homes or workplaces was extensive enough to necessitate temporary or permanent relocation. During the hurricanes, approximately one-half of the workers (47%; N 5 1773) spent 1 to 4 hours per day and 40% (N 5 1505) spent more than 5 hours per day attending to personal needs.
Case 1
During my first deployment, I was an emotional wreck. I felt that I was putting my job ahead of my family and that should not happen. I felt helpless, angry, and depressed that I should be separated from my family during a time of crisis with the potential for damage, injury or death.
Case 2
[There was] short notice for employees to go home and prepare for any of the hurricanes. [My] children had to be picked up from day care, pets had to be dropped off at a safe facility, meals, get clothes together, supplies in vehicle, and be on standby for a call to the shelter to work. It was an exhausting experience for 6 weeks. At the end of hurricane season, many employees were at burnout. Employees need to be able to protect themselves and their families first and then to assist others.
Case 3
It was much more rewarding to work in another county assisting others than it was to work in my own county after suffering personal damage at home, having kids out of school, etc.yIt would be good to plan for staff who are impacted by the storm to be allowed more time to recover, while others come in to do field assessments, etc.yThey should have given more time off to the ones who lost power, had damage, etc. The local folks still had to come to work, while struggling to shower, find and prepare food, and care for their families and make repairs.
Training for Hurricane Response Role
Insufficient training or opportunity to prepare for their assigned task(s) was reported and affected the ability of respondents to meet their work demands. Forty percent of workers (N 5 722) reported that the hurricanes created environmental hazards that exposed workers to health and safety risks for which they were not trained. More specifically, 43% of respondents (N 5 1767) indicated that they personally did not receive training for the work that they performed during the hurricanes.
Case 1
Administrative personnel are not trained to deal with ''nursing duties.'' I felt extremely uneasy when I was assigned duties in the shelter that were outside my normal scope of knowledge. In a stressful situation to begin with, asking someone to be away from their family and home is bad enough, but then when you are assigned to help in a medical situationythat adds to the stress.
Case 2
Although those of us who worked in special needs shelters in my county had many complaints about lack of supplies and lack of communication after the first storm, our leaders immediately made improvements. I was still uncomfortable being responsible for performing duties that I don't perform on a regular basis (e.g., providing medical treatments and care for clients when I have been out of the acute care setting for 16 years). I also worried about possible adverse reactions that could occur due to my inexperience and lack of familiarity with medical procedures and conditions.
Case 3
Deployments were poorly planned with jobs not matched to the skills of those deployed. There were also no plans for relief of crews. Work days of 12 to 16 hours were too long; they should not exceed 10 hours. There should be an overlap of crews to Public Health Workers' Response to Hurricanes Disaster Medicine and Public Health Preparedness learn a job before relieving each other rather than the existing group being so exhausted that all they can do is leave when relief arrives. Deployments of 3 days make no sense, since travel time generally took 1 day each way. Jobs should not be changed each day, either. Moving out of the same hotel each day makes no sense when you are returning that night.
Workplace Support
Both presence and lack of support in the workplace was reported and affected disaster response. During the hurricane response and recovery, 49% (N 5 888) and 43% (N 5 775) of participants reported that their immediate supervisor and coworkers, respectively, tried to make their work life easier; 72% (N 5 1327) and 81% (N 5 1488) reported that it was easy to talk with their immediate supervisor and coworkers, respectively; and 61% (N 5 2411) and 57% (N 5 2223) indicated that their supervisor and coworkers, respectively, could be relied on when things got difficult at work. In contrast, approximately 29% (N 5 530) and 23% (N 5 250) reported that they received little or no help from their supervisor or coworkers, respectively; 15% (N 5 274) and 7% (N 5 123) indicated that it was difficult to talk with their immediate supervisor and coworkers, respectively; and 20% (N 5 798) and 14% (N 5 555) indicated that they were unable to rely on their supervisor or coworkers, respectively, when things got difficult at work during the entire hurricane response and recovery.
Presence of Workplace Support
Case 1
Immediately after storms, supervisor and director made contact with each employee to make sure they and their families were okay. Workloads were adjusted so that employees had needed time to do repairs or attend to family needs.
Case 2
My coworkers, including supervisor and management, made the hurricane season of 2004 a lot less stressful than it would have been without them. The season was horrific but it was almost a distraction from the fears and stress to be helping in the special needs units than to be at home waiting. I had a strong sense of being needed and supported by my county management and coworkers, but even more so by the people we comforted in the shelters. I love my job, my supervisor and the management in my work county and would not exchange them for anything else even though I live 2 counties away.
Case 3
The health department I work for pulled together as a team and were devoted to the community and coworkers. The generosity and concern and the level heads of our employees were noteworthy. We were in the direct path of 3 major hurricanes. Everyone did as much as they could for as long as was needed. Many of us were bigger victims than the people we cared for. Lost homes and injuries, we put that aside and worked shelter.
Non-nursing staff pitched in and gave patient care. We all did what we could. It just did not matter at that time.
Lack of Workplace Support
Case 1
It is now 10 months since Charley devastated Charlotte County and 23 days into hurricane season, yet our health department has yet to complete their hurricane plan. We are still working out of inadequate and cramped trailers. Employees are nervous wrecks, not knowing what will be expected of them, that they will again be put into unsafe situations, that their own needs are inconsequential and that the same lack of support, organization, and direction that was so evident during this past hurricane season will prevail again this hurricane season. There is an overall sense of dissatisfaction and very poor morale within our health department.
Case 2
During Charley, management sent out all of the staff to all available shelters and there was no backup. It was almost impossible to sleep or even rest with all the people in there. At times staff seemed to be on edge and began picking at each otherythere was a lot of tension between staff and very little leadership or direction. [There was] very little in the way of information being communicated to us on how long we would be expected to stay in the shelters and when supplies would be available. During the last storm, management was sending out teams in 8 hour bursts but then when it came time for my team to go in the shelter we were stuck there for 38 hours.
Recovery: How Long to Return to Normal?
A majority of respondents (54.2%; N 5 2231) reported that their routine activities and pace of life returned to normal within 1 month after their exposure to the hurricanes. However, for many workers the period of recovery appeared to be more prolonged, with 17% (N 5 709) indicating that their lives were still not back to normal after 2 to 3 months, and 19.5% (N 5 802) reporting at the time of assessment (after 9 months) that they were still having difficulty returning to their normal routine.
Case 1
As far as our home and our town, we are still upside down with blue tops on some homes, and our town is still in pieces. As to the coming storms, I don't see how anybody can say they will not be a little bit afraid of what can or will happen. Our new office space is still a couple of months away but they will be in trailers, so I am not too sure I would want to be in a trailer again this year, as I saw what happens to them. Our old office split right in half and the whole side of it was ripped off.
Case 2
Our neighborhood looked like a war zone. We were without phones, electricity, or fresh food for 8 days. Everyone's food Public Health Workers' Response to Hurricanes Disaster Medicine and Public Health Preparedness went bad and people got sick. We had to chain saw our way out of our house. We personally had to reshingle our house between hurricanes so we would not lose the tar paper and lose our roof, as our neighbors did. We walked around in our neighborhood looking for shingles on the ground to reroof with. When we ventured out of our neighborhood there were downed electrical lines in the roads and no street lights. Blue tarps are still up. We are in the hurricane season and my house is not solid due to damage that I cannot get repaired. I have been sicker this past winter and missed more work than all of my combined years of work.
DISCUSSION
A growing number of health care workers have been placed in the role of a first responder during and following disasters. Hurricanes cause significant and costly damage and destruction, and expose people to dangerous situations that may result in extreme fear, injury, or death. Florida public health workers who responded to the hurricanes of 2004 were responsible for their own welfare, as well as that of their own families and community residents. This study highlights FDOH workers' reports of balancing work and home demands, extent of training for disaster response roles, workplace support, and time to return to normal functioning during the 2004 hurricane season.
Balancing work and home responsibilities was a significant challenge for a majority of the FDOH respondents. Preexisting situations, such as illness or long-term caregiving for a family member, which may have independently produced distress or other stress-related responses, may be exacerbated by the simultaneous demands of emergency response. In addition, the uncertainty of not knowing whether one's family is safe while concurrently trying to focus on their response efforts has the potential to overwhelm workers. The significant challenges involved in maintaining a work/ life balance during a disaster, as identified in this study, would be important to include in future emergency response planning and training, to help workers become aware of its potential impact and to develop action plans before the event.
FDOH personnel who believed that they received less than adequate or no training for their roles during their hurricane involvement also expressed feeling less prepared to respond to the disaster. FDOH personnel who were in nonmedical and nonresponder positions reported feeling overwhelmed and distressed when assigned to provide medical or emergency assistance without previous training. In addition, lack of proper training may have affected the level of care received by victims of the hurricanes. Provision of adequate training, on-the-job training at the site of a disaster, and periodic refresher courses are recommended. Further, for trauma research to more comprehensively address the issues that affect disaster response, a focus on the presence of appropriate and adequate training in the context of disaster planning and preparedness is recommended.
Social cognitive theory indicates that one's sense of selfefficacy, or capacity to manage one's functioning and exercise control over one's life events, will affect one's response to crisis situations. If first responders have a low sense of self-efficacy, coupled with low perceived control, and are not assigned to a formal role for which they are trained, they are more likely to experience persistent distress. 30, 31 In contrast, leaders and crisis managers who have a formal role in disaster response may be better able to function effectively and develop strategies to respond to disaster, and, therefore, are better able to manage their stress and the responses of those who they supervise. 30, 32 However, the increased demands and expectations on leaders or those assigned to work may result in heightened distress if they are not able to restore a sense of order, resulting in diminished self-efficacy.
Participants in our study reported both instrumental support (tangible aid) and emotional support (reassurance) in the workplace. Support from colleagues and supervisors affected the ability of workers to manage their duties and level of distress. The presence of social support was found to be particularly salient for workers who were single parents. From their comments, it appeared that single parents who perceived few social supports described themselves as feeling unprepared and having a particularly long recovery period. FDOH respondents indicated that they would feel better supported and appreciated through formal recognition of their work during the hurricanes.
Social support can have a profound impact on mental health following trauma exposure, 33, 34 particularly as a mediator of posttraumatic symptoms and PTSD. In a meta-analysis of 476 studies, Ozer et al. found that individuals who reported lower levels of perceived social support following trauma reported higher levels of PTSD symptoms. 35 The strength of the relationship between perceived social support after trauma exposure and PTSD symptomatology remained consistent across the types of disasters and methods used to measure PTSD. Situations in which support providers are also exposed to the disaster may produce an additional burden for providers at a time when they also need support. 36, 37 Rate of recovery from hurricane exposure varied across individuals, with many respondents reporting a return to normal functioning within a month. Approximately 19% of the workers, however, reported persistent difficulty up to 9 months after hurricane exposure. The postdisaster environment plays a critical role in the ability of survivors to recover from exposure to a hurricane or other traumatic event. 38, 39 Obstacles to reestablishment of routine, such as delay in the rebuilding of physical structures, loss of possessions, economic instability, job unavailability, transportation issues, and readily accessible mental health services contribute to Public Health Workers' Response to Hurricanes Disaster Medicine and Public Health Preparedness difficulty in returning to normal functioning for adults and children. 40, 41 In addition, major life events that arise as a result of the disaster often generate recurrent, although relatively more minor, daily hassles and stressors, further perpetuating the challenges of recovery. 42, 43 First responders are exposed to traumatic events, as is the general population, but are also required to actively assist others. Rates of depression, PTSD, and biomarkers for chronic stress (e.g., carotid artery thickness) were higher in police officers as compared with age-matched controls recruited from the general population. 44 Further research comparing the psychological outcomes of first responders compared to the affected community is needed.
Limitations
This study is limited by the unique nature of the respondents' experiences during the hurricanes, which may limit the generalizability of its results. Also, because this study was conducted 9 months after hurricane exposure, responses may be affected by retrospective recall. Psychological state at the time of the assessment may affect the ability to recall past moods and events. 45 Studies such as this would benefit from the inclusion of a comparison group, such as members of the affected community who are not disaster responders and/or public health workers who assisted remotely or were not deployed to respond.
CONCLUSIONS
Consideration of study findings can provide direction and help inform practices that may benefit public health workers who provide emergency care after disasters, particularly in multiple disasters such as during the 2004 Florida hurricane season. In general, pre-event training about proper integration of work schedules and recovery time could benefit disaster response coordinators who are responsible for scheduling work/rest cycles for responders. Pre-planning with creative use of mutual aid (e.g., regional networks and surge capacity) for temporary relief and worker recovery is recommended, especially if local response workers are part of the affected population.
As suggested by our findings, planning that focuses on the balancing of work and family demands helps keep the focus on the workers' job responsibilities during the disaster. If people are assured that their families are safe, they will be most effective in disaster response work. Workers should be provided the opportunity to prepare their own house, and should have plans in place to ensure the safety of family members and pets. Ensuring adequate communication with family and other social support resources helps workers concentrate on the task at hand and assists in stress management. At-risk groups, such as single parents or those heavily hit by a disaster, require special consideration. Requesting assistance from neighboring communities that are less affected will minimize the burden of workers. Workers benefit from clear communication from leadership regarding deployment to reduce uncertainty and allow opportunity for preparation. Workforce development and guidelines to promote management support help build a strong proactive safety climate.
On-the-job training can be a critical supplement to workers expected to perform tasks with little or no training. Performance recognition or awards are important for morale, particularly following the extreme circumstances of disaster work. Recognizing the efforts of this dedicated group following events of this magnitude may aid in recovery from disaster exposure.
